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Introduction
The family Aplosporellaceae, Botryosphaeriales was introduced by Slippers et al. (2013) for Aplosporella and Bagnisiella. According to Hyde et al. (2011) and Liu et al. (2012) Aplosporella is an asexual genus circumscribed by multilocular pycnidial conidiomata embedded in stromatic tissues opening by a communal ostiole. Conidiophores are reduced to hyaline, phialidic conidiogenous cells and conidia are aseptate, ellipsoid to subcylindrical, initially hyaline, thinwalled and smooth, becoming pigmented, thick-walled and spinulose (Sutton 1980) . Aplosporella 441 species have been recorded from thin, dead twigs and rarely on leaves or thicker branches (Pande & Rao 1995) . The first sexual record of this genus was reported in 1880 by Spegazzini and is based on this description. Slippers et al. (2013) re-described the genus in a new family, Aplosporellaceae.
Bagnisiella is a sexual genus in Aplosporellaceae and characterised by pseudothecial ascomata, mostly multilocular with multi-layered dark brown walls, embedded in stromatic tissue. Asci are bitunicate, mostly with a thick endotunica, clavate, with a well-developed apical chamber and intermixed with pseudoparaphyses. Pseudoparaphyses are hyphoid, hyaline and septate and ascospores are hyaline to pigmented, frequently aseptate, ellipsoid to ovoid and lack mucoid appendages or sheaths (Slippers et al. 2013 , Liu et al. 2012 , Thambugala et al. 2014 .
Recent literature suggests that Aplosporella might be the asexual morph of Bagnisiella (Slippers et al. 2013 , Wijayawardene et al. 2014 ). However, this connection has never been proven in culture (Damm et al. 2007 , Pande & Rao 1995 , Slippers et al. 2013 .
In this study, we provide detailed morphological descriptions of both sexual and asexual morphs of Aplosporella thailandica sp. nov., supported by a phylogenetic tree with all available sequences of Aplosporellaceae to infer the phylogenetic relationships of Aplosporella thailandica.
Materials & Methods
Sample collection, culture preparation and specimen deposition A specimen of Aplosporella was collected in Chiang Rai Province, northern Thailand in December 2015. A pure culture was obtained from single spore isolation as described by Chomnunti et al. (2014) . The culture was grown on malt extract agar (MEA). Germinating spores were transferred to MEA and incubated at 25 °C for one week. Cultural characteristics such as mycelium colour, shape and texture were determined. After one week, hyphal tips were transferred to fresh media. The cultures were incubated at 25 °C under light for one week and growth rate was measured. After 6 weeks, cultures on MEA were checked for asexual structures. The type specimen is deposited in the Mae Fah Luang University Herbarium (MFLU), Chiang Rai, Thailand, and extype culture in Mae Fah Luang University Culture Collection (MFLUCC). An isotype is deposited in Kunming Institute of Botany Herbarium (HKAS). Faces of Fungi numbers and Index Fungorum numbers were registered as described in Jayasiri et al. (2015) and Index Fungorum (2016) .
Observation of cultures, sexual morph and asexual morph
Macroscopic and microscopic characters were recorded. Sections of ascostromata and conidiomata were made with a razor blade, mounted in water and preserved in lacto-glycerol. A Motic SMZ-168 stereo microscope was used to observe the structure of ascostromata and conidiomata. A Nikon ECLIPSE 80i microscope was used to observe microscopic characters. Photomicrographs were recorded with a Canon 450D digital camera fitted to the microscope. Measurements of ascostromata, asci, ascospores, conidiophores, conidiogenous cells and conidia were made from materials mounted in water and the mean values were used in the descriptions. Measurements were made with the Taro soft (R) Image Frame Work v. 0.9.7 and images used for figures were processed with Adobe Photoshop CS6 software (Adobe Systems Inc.).
DNA extraction, PCR and sequencing
Genomic DNA was extracted directly from ascostromata ta on the natural substrate and from mycelia grown on MEA using a Plant DNA Rapid Extraction Kit (Bio Teke corperation, Beijing, China). The internal transcribed spacers (ITS) were amplified with primers ITS4 and ITS5 (White et al. 1990 ) while primers EF1-728F and EF1-986R (Carbone & Kohn 1999) were used to amplify part of the translation elongation factor 1-alpha gene (EF1-α). The PCR mixtures (25 μL) contained ddH 2 O (11 μL), PCR Master Mix (TIANGEN Co., China) (11 μL; 2×), DNA template (1 μL), each primer (1 μL; 10 μM). PCR amplification conditions were as described by Thambugala et al. (2015) . The PCR products were viewed on 2 % agarose gels stained with ethidium bromide. PCR products were sequenced by Sunbiotech Company, Beijing, China.
Sequence alignment and phylogenetic analysis
Newly generated sequences were subjected to a standard BLAST search of GenBank for preliminary identification. Twenty sequences belonging to two gene regions (ITS, EF1-α) from representative Aplosporella and Bagnisiella species and the out-group taxon Saccharata proteae (Wakef.) Denman & Crous., were downloaded from GenBank (Table 1) . The newly generated sequences were deposited in GenBank (Table 1 ) and the alignment in TreeBASE (www.treebase.org, submission ID: S19490). The consensus sequences for each gene were aligned using MAFFT v. 6.864b (http://mafft.cbrc.jp/alignment/server/index.html). The single alignments were improved manually where necessary with Bioedit (Hall 1999) . Incomplete portions at the ends of the sequences were excluded from the analyses. The single gene alignments of ITS and EF1-α were concatenated into a combined dataset. Maximum parsimony analysis (MP) was performed with PAUP (Phylogenetic Analysis Using Parsimony) v. 4.0b10 (Swofford 2003) for the combined ITS and EF1-α gene regions. Ambiguously aligned regions were excluded from the EF1-α region, gaps in both ITS and EF1-α gene regions were treated as missing data. Trees were inferred using the heuristic search option with TBR branch swapping and 1000 random sequence additions. Branches of zero length were collapsed and all equally most parsimonious trees were saved. 
Results

Phylogenetic analyses
The combined ITS and EF1-α, dataset of all available type/authentic sequences of Aplosoporellaceae consisted of 918 characters (ITS: 1-638, EF1-α: 639-918 -including alignment gaps) for 10 ingroup and 1 outgroup taxa. Of the 918 characters 616 were constant, 215 were variable and parsimony uninformative. Maximum parsimony analysis of the remaining 87 parsimony-informative characters resulted in 425 most parsimonious trees (TL = 425; CI = 0.864, RI = 0.592, RC = 0.511, HI = 0.136) and the best tree is shown in Fig 1. In this tree two main clades corresponding to two genera of Aplosporellaceae (Fig. 1) , namely Aplosporella and Bagnisiella were resolved. Our isolate grouped sister to Aplosporella artocarpi Trakunyingcharoen, Lombard & Crous. rounded at the apex with a large apical chamber. Ascospores 17-24 × 9-10 µm ( x = 9.6 × 21.8 µm, n = 40), 1-2-seriate, hyaline, ellipsoid to ovate, smooth, thick-walled. Asexual morph: Conidiomata 800-1000 × 600-800 µm ( x = 920 × 506 µm, n = 10) on MEA pycnidial, multiloculate, superficial, dark brown to black, globose, covered with hyphae; wall composed dark to light brown textura angularis. Conidiophores absent. Cultural characteristics -Ascospores germinating on PDA within 18 h. Colonies on PDA at 25 °C reached 4 cm diameter after 14 days, circular, flat or effuse, dense, upper surface initially greenish, becoming blackish green from the center within 7 days. Reverse dark green to black.
Material examined -THAILAND, Mae Fah Luang University, Chiang Rai Province, on dead stems, 20 December 2015, A.H. Ekanayaka (MFLU 16-0615, holotype), ex-type living culture MFLUCC 16-0878.
Notes -The sexual morph of Aplosporella thailandica is similar to Bagnisiella australis Speg., but differs in ascospores with rounded ends in Aplosporella thailandica. The asexual morph of Aplosporella thailandica is similar to Aplosporella artocarpi T. Trakunyingcharoen, L. Lombard & Crous and to Aplosporella prunicola Damm & Crous., but differs in the production of spermatia and chlamydospores in culture.
Discussion
The present study describes the first record of the sexual-asexual connection within the family Aplosporellaceae and supported by molecular evidence. Moreover this is the first record of spermatogenesis and chlamydospore production within this family. Based on both sexual and asexual morphological characteristics together with DNA sequence data, we introduce a new species in Aplosporellaceae, namely Aplosporella thailandica. Morphological characteristics of this isolate are similar to the description of A. chlorostroma Speg. 1880 (Slippers et al. 2013 ). However, a comprehensive comparison between these two species was not possible on account of the unavailability of illustrations and detailed descriptions of A. chlorostroma. The sexual morph of A. thailandica is morphologically similar to Bagnisiella australis, which forms multiloculate ascostromata, short, apically rounded asci and ellipsoid, hyaline ascospores (Liu et al. 2012 , Thambugala et al. 2014 ). However, they differ in their ascospore characteristics. Bagnisiella australis has oblong and elliptic ascospores with tapered to pointed ends (Thambugala et al. 2014) , while A. thailandica has ellipsoid to ovate ascospores with rounded ends.
The genera Aplosporella and Bagnisiella are currently assigned to the family Aplosporellaceae, which is typified by Aplosporella chlorostroma (Slippers et al. 2013 ). The first phylogenetic study to include both genera was conducted by Slippers et al. (2013) and suggested that they should be synonymized, since they occupy a distinct phylogenetic position within Botryosphaeriales with the production of similar multiloculate sporocarps in both asexual and sexual morphs. Although the morphological characters of the sexual morph of both genera are similar, there was insufficient information available on the cultural characteristics and asexual morph characteristics of Bagnisiella to synonymize them (Slippers et al. 2013 ). However in our study, we have shown that the sexual morph of our isolate resembles Bagnisiella while the asexual morph from culture is morphologically similar to Aplosporella. We thus agree with Slippers et al. (2013) that Bagnisiella should be regarded as a synonym of Aplosporella. Moreover, the cylindrical asci rounded at both ends as seen in A. thailandica are morphologically unique in the Botryosphaeriales.
